Only few known species of tabanids possess hematophagous specificity for a single vertebrate species, and only a small number of papers on researches address the feeding specificity in this family (HENRIQUES et al. 2000; LIMEIRA-DE-OLIVEIRA et al. 2002) . The majority of the species feed on large mammals (bovines and equines) (RAFAEL & CHARLWOOD 1980; GORAYEB 1985; RAYMOND & ROUSSEAU 1987; BARROS 2001) , while a minority feed on reptiles or birds (MEDEM 1981; PHILIP 1983 PHILIP , 1986 FERREIRA et al. 2002; LIMEIRA-DE-OLIVEIRA et al. 2002) . Reasons for this diverse feeding habits are not clear and have been the object of various studies (MCKEEVER & FRENCH 1999) .
The present study is a contribution to the knowledge about the association of tabanid species with specific vertebrate hosts.
MATERIAL AND METHODS
This study was carried out in cooperation with the Brazilian Army, at the instruction base -Base de Instrução 2 (02 o 45'S;59 o 51) of the Instruction Center for Jungle War -Centro de Instrução de Guerra na Selva (BI/2/CIGS), at km-54 AM-010 road, near Manaus. The experiment was installed in an anthropical clearing, surrounded by primary forest along the banks of Candiru stream. A duck, C. moschata (Linn., 1758), was used as bait. The wild version of this species occurs naturally in the Amazon and it is more common in large rivers and lakes. The domestic form is commercially exploited in all types of habitats.
The experiment was conduced together with another experiment, working with the exposition of other vertebrate hosts (jaguar, snake, tapir, alligator, bird, man), crowded in the same clearing.
Observations of two consecutive days between 5:30 a.m. and 6:30 p.m. were made on a monthly basis between April/97 and March/98. To analyze daily activity, we used the descriptive circular statistic, for testing the uniformity hypothesis of the distribution of populations (Rayleigh z test), with a significance level α < 0.05 (ORIANA -KOVACH Computing Services 1999) . It was applied a test for correlation according to Spearman r s (α < 0,05) (ZAR 1996; FISHER 2000; JAMMALAMADAKA & SENGUPTA 2001) , between diurnal and annual abundance of horsefly species and temperature, relative humidity (measured in loco) and precipitation (provided Activities of tabanids (Diptera, Tabanidae) attacking domestic duck-Cairina moschata (Linnaeus) (Aves, Anatidae), introduced in a forest area in the Central Amazon, Manaus, Brazil by meteorological station of the EMPRAPA/Manaus/AM). Our interpretation of the correlation coefficient was based on ROWNTREE (1984) , and of climate variability of this region on FISH et al. (1998) .
RESULTS AND DISCUSSION
Fifty-one specimens pertaining to three species were collected while feeding on the duck. The most abundant was Phorcotabanus cinereus (Wiedemann, 1821), numbering 38 specimens (75%), followed by 12 specimens (24%) of Chrysops laetus Fabricius, 1805, and one specimen of Phaeotabanus cajennensis (Fabricius, 1787) .
Phorcotabanus cinereus. The diurnal activity on the bird was between 9:00 a.m. and 5:00 p.m., with highest activity at 12:00 a.m. and 2:00 p.m. The mode of presentation of occurrence (Fig. 1a) is a result of the Rayleigh test z P < 0.001 (Table I ). The results show that species distribution was not uniform during the course of the day, presenting different timetable attack patterns. In P. cinereus, the correlation of abundance with temperature was positive (r = 0.88, p= 0.00, n = 14) and a negative with relative humidity (r = -0.89, p = 0.00, n = 14) ( Table IIa) .
The annual occurrence was from July to September, showing highest density in August. This period corresponds to the months of lowest precipitation and highest temperature (Figs. 2, 4) . During the year the activity of P. cinereus had positive correlation to temperature (r = 0.606, p = 0.037, n = 12) and a negative to relative humidity (r = -0.725, p = 0.008, for n = 12), however, none of these was significant. There was no correlation at all to precipitation (Table IIb) .
We found the attacking behavior of P. cinereus being similar to the results obtained by LIMEIRA- DE-OLIVEIRA et al. (2002) , as it attacked exclusively the duck, confirming itself as an ornithophilous species. Its behavior and attack area on the Table II . Correlation analysis of Spearman (r s ) (α ≤ ≤ ≤ ≤ ≤ 0,05), of the abundance of the Tabanidae species collected on the duck, at B1/2, Manaus/AM, and climatic factors (temperature, relative humidity and precipitation) a) during the course of the day, and b) during the course of the year. Chrysops laetus. The diurnal activity on the bird was between 8:00 a.m. and 3:00 p.m., with major density between 11:00 and 12:00 a.m. (Fig. 1b) . Distribution was not uniform along the day (Rayleigh test z P d" 0,001) (Table I ). There was positive correlation with temperature (r s = 0,710, p = 0,00, n = 14) and negative with relative humidity (r s = -0,68, p = 0,00, n = 14) ( Table IIa) .
The annual occurrence of C. laetus was from June to October with major abundance in September, corresponding to the months of less precipitation and highest temperature (Figs. 2, 4) . During the dry season, C. laetus presented a positive correlation with the temperature, a negative with relative humidity (r = 0.64, p = 0.026, for n = 12) and precipitation (r = -0.60, p = 0.037, for n = 12), but none of them were significant (Table IIb) .
This specie flies around the body and lands on different parts, frequently above the feathers where it tries to bite, without success. When landing on the beak, the fly shifts to the caruncle where it takes its bloodmeal. C. laetus is a generalistic species because of its abundant attacks on other vertebrates, such as tapir Tapirus terrestris (Linn. 1758) (Tapiridae) and man. LIMEIRA- DE-OLIVEIRA et al. (2002) also described the frequent attacks of this species on the duck, but they never observed any biting success. In Canada, representatives of the same genus were observed attacking crows, whose legs were bound (BENNETT 1960) . Unbound, the crows generally catched the specimens before they landed to feed.
Phaeotabanus cajennensis. Only one specimen (Fig. 3b ) was observed feeding on the duck (Fig. 3a) in July, between 10:00 and 11:00 a.m. This is the first record of this species on birds. Its behavior is similar to that of the previous recorded species, as it flies around the duck's head, landing on its beak and moving to the caruncle where it feeds. Generally, it prefers biting large mammals (bovines, equines) (BOUVIER 1952; RAFAEL 1982; RAYMOND & ROUSSEAU 1987; BARROS 2001) , shown by the frequent attacks on tapir (T. terrestris), and less frequent on man, what also was recorded by GORAYEB (1985) . Perhaps the attack on the duck was accidental, but its successful feeding on birds shows P. cajennensis to be opportunist, because it could attack other hosts, when its preferred ones are not available.
The duck's defensive comportment. When annoyed by horseflies, it becomes anxious and defends itself by brusque, lateral head movements. It tries catching them with its beak, and occasionally has been successful. When nearby the water, it dislodges the flies by dipping its head into the water, temporarily alleviating itself. This behavior is similar to that described by LIMEIRA-DE-OLIVEIRA et al. (2002) .
